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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.^^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the manufacture approach of a semi-conductor thin film of making a semi-conductor 
thin film depositing on a substrate in a fission reactor based on the activated material gas 
containing silicon (Si) The clarification process which carries out clarification of the inside of said 
fission reactor by the cleaning gas containing a fluorine (F) before making said semi-conductor 
thin film deposit, The manufacture approach of the semi-conductor thin film characterized by 
providing the deposition process which the laminating of a nitriding coat or the nitrogen content 
oxide skin is carried out [ process ], and makes it deposit in said fission reactor on the semi- 
conductor coat which contains said silicon (Si) at least, and said semi-conductor coat. 
[Claim 2] The manufacture approach of the semi-conductor thin film characterized by said semi- 
conductor coat having 200-1 OOOA thickness in the manufacture approach of a semi-conductor 
thin film according to claim 1. 

[Claim 3] The manufacture approach of the semi-conductor thin film characterized by having the 
thickness said whose nitriding coat or oxide skin is 50-1 OOOA in the manufacture approach of a 
semi-conductor thin film according to claim 1. 

[Claim 4] It is the manufacture approach of the semi-conductor thin film characterized by said 
material gas being activated by the plasma in the manufacture approach of a semi-conductor 
thin film according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semi-conductor 
thin film, especially relates to the manufacture approach of a useful semi-conductor thin film at 
barrier layers, such as a thin film transistor (TFT is called hereafter.}. 
[0002] 

[Description of the Prior Art] Conventionally, a semi-conductor thin film is begun and CVD 
(Chemical Vapor Diposition) equipment is used for deposition of various thin films. What uses 
heat for activation of material gas, the thing using light, the thing using a plasma reaction, the 
thing using cyclotron resonance, etc. are further known by the CVD system. Since deposition of 
a thin film is possible with productivity homogeneously [ plasma-CVD equipment ] and 
comparatively sufficient especially, it is used in various fields. 

[0003] Although such plasma-CVD equipment has various configurations, such as a thing which 
draws the material gas activated by the plasma reaction in a fission reactor, and is made to 
deposit on a substrate, or a thing which activates material gas in a fission reactor and is made to 
deposit on a substrate, the same thin film not only as a substrate top but a fission reactor wall 
etc. accumulates anyway. If the film adhering to this fission reactor wall and electrode plate 
becomes thick, when the film exfoliates, particle occurs and it has become the factor which 
reduces the yield of a product. 
[0004] 

[Problem(s) to be Solved by the Invention] Since it is such, it responds to extent of the 
thickness of the unnecessary coat deposited on a fission reactor wall etc, an adhesion-proof 
board, an electrode plate, etc. in a fission reactor are carried out exchange and clarification — or 
4 **-i2ed carbon (CF4) — Removing the unnecessary film which introduces fluorine system 
cleaning gas. such as 3 **Hzed nitrogen (NFS), and carrier gas, such as an argon (Ar), in a fission 
reactor, is made to generate the plasma, and is deposited on a fission reactor wall is known. 
Furthermore, after making the inside of a fission reactor into clarification, while carrying out 
exhaust air removal of the impurity in a fission reactor by passing through a nitriding coat or the 
so-called precoat process on which the same semi-conductor coat is made to deposit when 
membranes are actually formed to a fission reactor wall, without arranging a substrate before 
actual membrane formation, the technique in which the impurity from a fission reactor wall 
prevents having a bad influence on actual membrane formation is known for JP,63-21 5037,A, 
JP,63-267430,A, etc. 

[0005] However, if the mobility of the semi-conductor thin film formed in early stages was low 
compared with the semi-conductor thin film formed after it and it was in TFT using the formed 
semi-conductor thin film as a barrier layer even if passed through the precoat process by the 
nitriding coat, there was a trouble that a threshold electrical potential difference was not 
controlled at request within the limits. Moreover, in a semi-conductor coat, there was a trouble 
that particle increased by this precoat. 

[0006] It accomplishes in view of the above-mentioned technical technical problem, manufacture 
dispersion is suppressed, and this invention aims at offering the manufacture approach of the 
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semi-conductor thin film which can be manufactured with the sufficient manufacture yield. 
[0007] 

[Means for Solving the Problem] In the manufacture approach of a semi-conductor thin film of 
making a semi-conductor thin film depositing on a substrate in a fission reactor based on the 
activated material gas with which invention indicated by claim 1 contains silicon (Si) The 
clarification process which carries out clarification of the inside of said fission reactor by the 
cleaning gas containing a fluorine (F) before making said semi-conductor thin film deposit. It is 
characterized by providing the deposition process which the laminating of a nitriding coat or the 
nitrogen content oxide skin is carried out [ process ], and makes it deposit in said fission reactor 
on the semi-conductor coat which contains said silicon (Si) at least, and said semi-conductor 
coat. 

[0008] Invention indicated by claim 2 is characterized by said semi-conductor coat having 200- 
1000A thickness in the manufacture approach of a semi-conductor thin film according to claim 1. 

[0009] Invention indicated by claim 3 Is characterized by having the thickness said nitriding coat 
or whose nitrogen content oxide skin is 50-1 OOOA in the manufacture approach of a semi- 
conductor thin film scccrding to claim 1. Invention indicated by claim 4 is characterized by said 
material gas being activated by the plasma in the manufacture approach of a semi-conductor 
thin film according to claim 1 . 
[0010] 

[Function] According to the clarification process which carries out clarification by the cleaning 
gas containing a fluorine (F), the fluorine (F) adhering to a fission reactor wall, an electrode, or a 
susceptor in a fission reactor etc. will affect especially the property of a semi-conductor thin 
film. then, even if it be immediately after washing by carry out absorption removal of the effect 
of the fluorine (F) which remain in a fission reactor efficiently, and perform actual membrane 
formation after make a nitriding coat or a nitrogen content oxide skin deposit in a fission reactor 
by cleaning gas on a coat with easy clarification, i.e., the semi-conductor coat and the semi- 
conductor coat containing silicon (Si), moreover, it found out that manufacture of the semi- 
conductor thin film excellent in the property be attained, and it resulted in this invention. 
[001 1] It is because the impurity with which this semi-conductor coat carries out the trap of the 
impurity mainly concerned with the fluorine (F) which remains in a fission reactor well into the 
film, and remains in a fission reactor by this can be made to decrease sharply to make the semi- 
conductor coat containing silicon (Si) deposit. It is not necessary to make the presentation same 
as this semi-conductor coat as the semi-conductor thin film which actually forms membranes, 
then piping, etc. increase. Moreover, in order to fully carry out the trap of the impurity which 
remains in a fission reactor, it is desirable to consider as thickness 200A or more, and if a semi- 
conductor coat is especially 300A or more, it is enough. However, if thickness becomes thick too 
much, since it is necessary to perform a washing process frequently, it is desirable that it is 
1000A or less. 

[0012] Moreover, if it is in this invention, it is making to carry out the laminating of a nitriding 
coat or the nitrogen content oxide skin on the above-mentioned semi-conductor coat into 
indispensable requirements. Laminating arrangement of a nitriding coat or the nitrogen content 
oxide skin is carried out on a semi-conductor coat for causing the trouble that a semi-conductor 
coat front face oxidizes in the condition [ / un-]. and becomes easy to carry out film 
exfoliation, even if it is among a vacuum, and if the semi-conductor coat containing silicon (Si) is 
exposed, since oxidation of a semi-conductor coat front face is prevented, it needs to carry out 
the laminating of a nitriding coat or the nitrogen content oxide skin. 

[0013] Thus, after carrying out clarification by cleaning gas, the trouble described above for the 
first time is solved by carrying out the laminating of a semi-conductor coat and a nitriding coat, 
or the nitrogen content oxide skin at least. 

[0014] It is not necessary to use this nitriding coat or a nitrogen content oxide skin as a thick 
film that what is necessary is just to have covered so that a semi-conductor coat may not be 
exposed. When antioxidizing of a semi-conductor coat front face is taken into consideration, 
considering as 50A or more is desirable, and if thickness becomes thick too much too, since it is 
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necessary to perform a washing process frequently, it is desirable that it is 1000A or less. 
[0015] In this invention, for clarification by cleaning gas Although heat, light, a plasma reaction, 
or cyclotron resonance can be similarly used for activation of the material gas which can use 
suitably heat, light, a plasma reaction, or cyclotron resonance, and contains silicon (Si) suitably 
Since deposition of a thin film is possible for the technique of using a plasma reaction especially 
with homogeneously and comparatively sufficient productivity, it is useful to deposition of the 
semi-conductor thin film containing silicon (Si). 

[0016] Moreover, after carrying out clarification by cleaning gas as indicated by JP.63-215037.A 
or JP.63-267430A clarification of the inside of a fission reactor may be carried out more nearly 
further than the hydrogen plasma etc. 
[0017] 

[Example] Hereafter, the manufacture approach of the semi-conductor thin film of one example 
of this invention is explained with reference to a drawing, semi-conductor thin-film~fabrication 
equipment (101) with which d ra wing 1 is used for this example an outline block diagram — it is - 
- this semi-conductor thin-film-fabrication equipment (101) The CVD membrane formation 
system (111) equipped with the fission reactor constituted by the aluminum (aluminum) which an 
alumina (aiuminum 203) is put on a front face, and changes, CVD membrane formation system 
(111) A silane (SiH4). hydrogen (H2), The material gas supply system (151) which supplies each 
material gas of nitrogen (N2) and ammonia (NH3) through bulb (151a) - (151d), respectively, CVD 
membrane formation system (111) 3 **-i2ed nitrogen (NF3) and an argon (Ar), respectively Bulb 
(161aX (161b) The cleaning gas supply system (161) minded and supplied, CVD membrane 
formation system (111) Dry pump (173) which exhausts inside through a bulb (171a) from — the 
exhaust air system (171) constituted and electrical power system (181) which supplies high- 
frequency voltage to a CVD membrane formation system (1 1 1) It has. 

[0018] this CVD membrane formation system (111) ******** — with reference to the outline 
sectional view of drawing 2 , it explains to a detail further. CVD membrane formation system 
(111) Concave upper receipt object (121) supported by drawing Nakagami down movable Upper 
receipt object (121) Agreeing receipt-under concave object (131) from — fission reactor (113) 
which changes and consists of aluminum (aluminum), respectively It has. Upper receipt object 
(121) The introductory hole (123) which introduces material gas into a upper wall center section, 
and bottom receipt object (131) In a side attachment wall, it is an exhaust air system (171). 
Exhaust hole connected (133) It is formed. 

[0019] and upper receipt object (121) ***♦ — introductory hole (123) from — the material gas 
introduced — fission reactor (113) Slowdown hole (143) which homogeneity is made to diffuse 
inside While having It is an electrical power system (181) electrically. Gas installation electrode 
which consists of the aluminum (aluminum) which the alumina (aluminum 203) which is 
connected and functions also as one electrode is put on a front face, and changes (141) It is 
supported. 

[0020] Moreover, bottom receipt object (131) Susceptor which consists of the aluminum 
(aluminum) which it is supported upwards, and the alumina (aluminum 203) which can arrange a 
substrate on a 1 main front face is put on a front face, and changes (145) It has. This susceptor 
(145) Heater which can control substrate temperature (147) It prepares for the interior and is a 
gas installation electrode (141). It connects with the electrode of another side which counters, 
and the ground potential to accomplish. And this susceptor (145) A 1 main front-face top and 
mask (149) A substrate (1 1) is fixed. 

[0021] Such [ below ] semi-conductor thin-film-fabrication equipment (101) The manufacture 
approach of the used active matrix liquid crystal display is explained. This uses a 360mmx465mm 
glass substrate so that the array substrate which constitutes the active matrix liquid crystal 
display equipped with the 9.5 inches viewing area may be extracted four pieces from one glass 
substrate. 

[0022] First, as shown in drawin g 3 (a), the coat of a molybdenum tantalum (MoTa) is formed on 
the 1 principal plane of a 360mmx465mm glass substrate (11). Pattern NINGU of this is carried 
out at the shape of two or more stripe, and it is a gate electrode (13a). And gate electrode (13a) 
It is an auxiliary capacity line (13b) to the scanning-line (not shown) list of one. It forms. 
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Furthermore, a gate electrode (13a) and an auxiliary capacity line (13b) It is the silicon oxide 
(Si02) film (15a) as gate dielectric film upwards. It deposits. 

[0023] This gate electrode (13a) and auxiliary capacity line (13b) And silicon oxide film (15a) 
Although the arranged glass substrate (1 1) is not illustrated, it is the conveyance furnace from 
an introductory furnace, and a conveyance furnace to a fission reactor (113). It leads. 
[0024] A glass substrate (1 1) is a gate electrode (13a) and an auxiliary capacity line (13b). And 
silicon oxide film (15a) The arranged main front face is a gas installation electrode (141). as 
shown in drawing 2 . It is a susceptor (145) so that it may counter. It arranges upwards and is a 
mask (149) on it. It arranges. And it is a fission reactor (113) as reactant gas about the silane 
(SiH4) of the flow rate of 200sccm(s), the ammonia (NH3) of the flow rate of lOOOsccm. and the 
nitrogen (N2) of the flow rate of 7000sccm. While introducing inside, it is a fission reactor (113). 
Inside is maintained to ITorr. Moreover, it is a heater (147) to coincidence. Heated susceptor 
(145) The upper substrate (11) temperature is raised to 330 degrees C. and electrical power 
system (181) from — gas installation electrode (141) The high-frequency voltage of 1300W is 
supplied, plasma excitation of a silane (SiH4) and the ammonia (NHS) is carried out by this, and 
silicon nitride (SiNX) is made to deposit in 500A thickness as gate dielectric film of a two-layer 
eye on a substrate (11). 

[0025] then — as reactant gas — the silane (SiH4) of the flow rate of 400sccm($), and the 
hydrogen (H2) of the flow rate of HOOsccm — gas — switching — fission reactor (113) while 
introducing inside — substrate (11) temperature — 330 degrees C — controlling — further — 
the high-frequency power of 150W is supplied and amorphous silicon (a-Si:H) is made to deposit 
in 500A thickness as a semi-conductor thin film on silicon nitride (SiNx) In addition, even if it 
faces deposition of amorphous silicon (a-Si:H), the inside of a fission reactor (1 1) is maintained 
to ITorr. 

[0026] As reactant gas, again The silane of the flow rate of 200sccm(s) (SiH4). It is a fission 
reactor (113) about the nitrogen (N2) of the flow rate of 7000sccm(s) as the ammonia (NHS) of 
the flow rate of lOOOsccm(s), and carrier gas. While introducing inside Substrate (1 1) 
temperature is controlled at 330 degrees C, and also the high-frequency voltage of 1 300W is 
supplied, and silicon nitride (SiNX) is made to deposit in 3000A thickness as a channel protective 
coat. In addition, deposition of silicon nitride (SiNX) is faced and it is ****3jc3jc3Sc3jc (113), Inside is 
maintained to same 1 Torr. 

[0027] As shown in dravying 3 (b) as mentioned above, it is silicon oxide (15a) as gate dielectric 
film of the 1 St layer. After making three layers of the silicon nitride film (15b) / semi-conductor 
thin film (17) / channel protective coat (19) continue and deposit on the included substrate (11). 
Fission reactor shown in drawin g 2 (113) They are SOmTorKs) about inside. Although not 
decompressed and illustrated, it leads to a discharge furnace through the conveyance furnace in 
this reduced pressure condition and the same reduced pressure condition. 

[0028] Then, as shown in d ra wing 3 (c), while carrying out patterning of the semi-conductor thin 
film (17) to the shape of an island and considering as a barrier layer (18). it is a gate electrode 
(13a). It is a gate electrode (13a) by the rear-face exposure used as the mask. The channel 
protective coat (20) by which self align was carried out is formed. 

[0029] Then, as shown in drawin g 3 (d). patterning of the ITO (Indium Tin Oxide) is formed and 
carried out, and a pixel electrode (21) is formed. Moreover, n+ The amorphous silicon (a-Si:H) of 
a mold is deposited, and after carrying out patterning to the shape of an island and forming the 
low resistance semi-conductor film (25), the conductor layer (29) of the three-tiered structure 
of molybdenum (Mo), aluminum (aluminum), and molybdenum (Mo) is deposited. 
[0030] Then, while reaching the low resistance semi-conductor film (25) on a channel protective 
coat (20) and cutting a conductor layer (29), a source electrode (31), and the signal line (33) and 
the drain electrode (35) of one which carry out pattern NINGU of the conductor layer (29). and 
are connected to a pixel electrode (21) are constituted, respectively. 

[0031] Although not illustrated using the array substrate constituted as mentioned above, an 
opposite substrate and predetermined spacing are separated according to a conventional 
method, a liquid crystal constituent is poured in and closed between lamination and a substrate, 
and a liquid crystal panel is constituted. Furthermore, while connecting a liquid crystal panel and 
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the drive circuit board electrically, when required, the polarizing plate was stuck on the liquid 
crystal panel outside surface, and the liquid crystal display was completed. 
[0032] By the way, in this example, the following actuation is performed in advance of the 
continuation membrane formation of three layers of the above-mentioned silicon nitride film 
(15b) / semi-conductor thin film (17) / channel protective coat (19). 

[0033] Namely, fission reactor shown in drawing 2 (113) A wall, a gas installation electrode (141), 
a'susceptor (145), and mask (149) Previous amorphous silicon (a-Si:H) and the previous silicon 
nitride (SiNX) in a membrane formation process have accumulated on the front face over two or 
more layers. 

[0034] Such a fission reactor (113) A wall, a gas installation electrode (141), and susceptor (145) 
And mask (149) If the thickness of the amorphous silicon (a-Si:H) deposited on a front face or 
silicon nitride (SiNX) increases, mixing as a wafer into the film etc. will arise in the middle of 
membrane formation, and the fall of the manufacture yield will be invited to it. Especially, they 
are a gas installation electrode (141) and a susceptor (145). The field adjacent to the reaction 
space across which it faces in between, for example, a gas installation electrode. (145) The main 
front face and mask (149) The unnecessary coat deposited on a front face etc. poses a problem. 

[0035] For this reason, when the thickness of the unnecessary coat in the field adjacent to 
reaction space increases, fission reactor (1 13) a wall — cleaning gas supply system (161) from - 
- the 3 **-ized nitrogen (NF3) of the flow rate of 700sccm(s), and the argon (Ar) of the flow rate 
of lOOsccm(s) — respectively — a bulb (161a) — (161b) It minds, while supplying, clarification of 
the high-frequency voltage of 1500W is supplied and carried out for 10 minutes, and it is a 
fission reactor (1 13). A wall, a gas installation electrode (141), and susceptor (145) And mask 
(149) Plasma cleaning removes a surface unnecessary coat. 

[0036] And amorphous silicon (a-Si:H) and silicon nitride (SiNX) are made to deposit on the same 
conditions as the process of actual membrane formation after this plasma cleaning. In addition, 
the thickness of an amorphous silicon coat and a silicon nitride coat is a susceptor (145), 
respectively. It carried out so that it might become 300A and 50A in a top. (Therefore, the 
outside of reaction space, for example, a fission reactor, (113) Although it is a thin film further if 
it is in a wall, the thickness of the amorphous silicon coat in reaction space and a silicon nitride 
coat should just be controlled at request within the limits.) 

[0037] After passing through such a process, continuation membrane formation of three layers 
of the above-mentioned silicon nitride film (15b) / semi-conductor thin film (17) / channel 
protective coat (19) is carried out. And in this example, after passing through 10 cycle by making 
the above-mentioned continuation membrane formation of three layers into 1 cycle, the plasma 
cleaning process and the precoat process were carried out again. 

[0038] According to the above-mentioned example, the difference was not accepted to be the 
barrier layer (18) of TFT immediately after a plasma cleaning process to mobility by the barrier 
layer (18) of TFT after 9 cycle **** in a membrane formation process. 
[0039] Moreover, TFT created without passing through a precoat process after the TFT(A) 
plasma cleaning process acquired according to the above-mentioned example (B), TFT created 
through the same precoat process as an example except not making a silicon nitride coat 
deposit after a plasma cleaning process (C), The place which measured the threshold electrical 
potential difference of TFT (D) created through the same precoat process as an example except 
not making an amorphous silicon coat deposit after a plasma cleaning process, respectively, TFT 
(A): It was 2V, TFT(B):5V. TFT(C):2V. and TFT(D):5V. 

[0040] moreover, the manufacture middle of TFT (A) and TFT (C) — it is — susceptor (145) the 
place which measured the particle 3 microns or more which adheres upwards — the 
manufacture middle of TFT (C) — 0.08 piece/cm2 it was — a thing — the TFT(A) manufacture 
middle — 0.05 piece/cm2 It was able to be made to decrease below. 

[0041] As mentioned above, according to this example, even if it was immediately after the 
clarification process, the stable film property was acquired and, moreover, the insulator layer 
suitable for a liquid crystal display and the cascade screen of amorphous silicon with the low 
particle yield in the middle of manufacture were able to be obtained compared with the former. 
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[0042] Although the example mentioned above explained taking the case of the plasma-CVD 
equipment of the parallel monotonous mold with which an electrode is arranged in parallel to the 
main front face of a substrate, and material gas is moreover perpendicularly irradiated to the 
main front face of a substrate, it is not limited to this, 

[0043] Moreover, in a precoat process, although the amorphous silicon (a-Si:H) coat and the 
silicon nitride (SiNX) coat were explained taking the case of the case where a laminating is 
carried out, it may replace with a silicon nitride (SiNX) coat, and nitrogen content silicon oxide 
(SiON) may be used. In this case, material gas supply system (151) What is necessary is to add 
nitrous oxide (N2 O), to carry out plasma excitation and just to deposit nitrous oxide (N2 O). a 
silane (SiH4), and nitrogen (N2). Furthermore, it is good also considering a precoat process as 3 
layer structures of a silicon nitride coat / amorphous silicon coat / silicon nitride coat. 



[Effect of the Invention] According to the manufacture approach of the semi-conductor thin film 
this invention, even if it is immediately after a clarification process, the stable film property is 
acquired and, moreover, the semi-conductor thin film suitable for a liquid crystal display with a 
low particle yield can be obtained compared with the former. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dravying 1] Drawing 1 is the outline block diagram of the semi-conductor thin-film-fabrication 
equipment used for the manufacture approach of the semi-conductor thin film of one example of 
this Irvventiori. 

[Drawing 2] Drawing 2 is the outline sectional view of the CVD membrane formation system of 
drawing 1 . 

[Pravymg 3] Dravyin is drawing showing the manufacture process of the semi-conductor thin 
film of one example of this invention. 
[Description of Notations] 

(101) — Semi-conductor thin-film-fabrication equipment 

(111) — CVD membrane formation system 

(151) — Material gas supply system 

(161) — Cleaning gas supply system 

(171) — Exhaust air system 

(181) — Electrical power system 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_eije 



2005/05/09 



JP,08-055804.A [DRAWINGS] 



1/2 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[ Drawin g 1] 




[Dr awin g 2] 
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[Drawin g 3] 
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